2015-16 Winter Outlook for Central
& Northern New Mexico
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Compared to July-August, the updated August-September Multivariate ENSO Index (MEI) has increased to
+2.53, or the 2nd highest ranking, surpassed only in 1997 at this time of year. This new peak value of the current
event ranks third highest overall at any time of year since 1950, closing in on 1982-83 and 1997-98 with 'Super El
Nino' values around +3 standard deviations (K. Wolter). How will one of the strongest El Ninno events in
recorded history affect winter (Dec, Jan & Feb) precipitation in central and northern New Mexico?




Latest Sea Surface Temperature Observations
& Oscillation Index Values

Daily SST Anomaly 2015/10/16
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2015 El Nino vs. the Strongest
El Nino events since 1950
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What’s been referred to in the oM
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warm/positive phase
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Figure 4. Typical Sea Surface Temperature Anomaly (SSTA) patterns and wind stress or the amount
of wind force on the water surface (arrows) in the North Pacific Ocean during a positive Pacific Decadal
Oscillation phase (PDO). As with El Nino, the PDO correlates well with winter precipitation in the

southwest United States.



oy Atmospheric Response to
Warmer than Average SSTs

Figure 5. Surface wind observations
from 10/12/15 (CloudFare).

Near-surface winds along the equator in the Pacific, which are important for maintaining the sea surface temperature
anomalies, have lagged a bit behind the strongest two El Nino events so far. These winds, which blow from east to west under
normal conditions, weaken during El Nino, allowing the warmer water in the western Pacific to move into the central and eastern
regions. In 1997-98, the strongest event on record, the winds in the central Pacific weakened so much they reversed, and blew
from west to east during October and November. September 2015 had consistently weaker-than-average winds and October
started off with a strong westerly wind burst.



So What if SSTs in the Eastern Pacific Ocean Are
Warmer to Much Warmer Than Average?
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Comparing mid Oct 1997
Global SSTAs to mid Oct 2015

Figures 7 & 8. SSTAs from the
closest analog year, 1997, and
current conditions. Note the
differences between the northeast

Pacific and North Atlantic SSTA .
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DJF Snowfall — Analog Years
vVS. 30-yr Average

Snowfall - Analog Years vs. 30-yr Average
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Figure 9. DJF snowfall from selected sites comparing very strong-extreme El Nino events with 1981-2010
climatological averages. Higher elevation sites received near to well above average snowfall whereas lower
elevations sites varied considerably from one very strong-extreme El Nino to the next. Taos Ski Valley (TSV) had
its snowiest season on record during the very strong El Nino of 1972-73.



DJF Precipitation — Analog Years
vS. 30-yr Average

Analog Years DJF Precipitation vs. 30- yr Average
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Figure 10. DJF precipitation from selected sites comparing very strong-extreme El Nino years to the 1981-
2010 climatological average. Interestingly, the 1982-83 El Nino was the only very strong-extreme event
during a positive PDO where above average precipitation fell at every site with the exception of Eagle Nest.
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Figures 11 & 12 . DJF Precipitation and Temperature anomaly plots for CPC’s climate divisions
comparing the four strong/extreme El Nino years (1957-38, 1972-73, 1982-83 & 1997-98) with 30-year
climatological averages. Six of the eight climate divisions in the state were slightly above average for
precipitation while the same climate divisions were slightly below average with regard to temperature.
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Precipitation and Temperatures
During All El Niio DJFs Since 1950
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Latest Climate
Model Forecasts

Mid-Oct 2015 Plume of Model ENSQO Predictions
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umerical Climate Prediction
Model Output for DJF




Climate Prediction Center’s
Official DJF Outlook

Py

5% chance
cooler than normal

33% chance

62% chance near pormal

warmer than

33% chance 33% chance normal

drier than wetter than
normal normal

33% chance
near normal

3% chance
drier than normal

22% chance
warmer than
33% chance  33% chance 7 t \ normal
drier than  wetter than L 3 > —~
normal normal

33% chance
than normal near normal

Probability (percent chance) | v ) k Probability (percent chance)
drier than normal equal chances wetter than normal ¢ : Huary cooler than normal equal chances warmer than normal

. 2020202
70 60 50 40 33 33 40 50 60 70 80 33 33 40 50 60 70 80




Precipitation (both rain and snow) in previous Winter (DJF) seasons during the onset years of a strong/extreme
El Nino events since 1950 ranged from near to above the 1981-2010 climatological averages at sites throughout
northern and central New Mexico. Keep in mind that many of the precipitation anomaly graphics shown in this
outlook are typically used for wetter climates. In other words, despite precipitation in New Mexico being above to
well above average, Figure 13 would suggest that precipitation in New Mexico is only slightly above average based
on a color curve intended for wetter climates. Past precipitation data also suggests that the southern half of New
Mexico is favored during very strong to extreme El Nino events.

Precipitation data from the four most analogous years to 2015 (1957-58, 1972-73, 1982-83, and 1997-98)
combined with forecasts from the most highly skilled climate forecast models indicate that precipitation in
central and northern New Mexico during December, January and February (DJF) 2015-16 will most likely range
from slightly above to above 1981-2010 climatological averages.

Snowfall data from the four previous strong to extreme El Nino events combined with climate model forecasts
suggest that snowfall will range from slightly above to above average in DJF 2015-16, particularly in the higher
elevations favored by orographic effects.

Keep in mind that each El Nino event is different. The two strongest El Nino events on record, 1982 and 1997,
were significantly different from one another. Current observations of low level trade winds and SSTs suggest
that this event will be somewhere in-between the 1982 and 1997 events.



Outlook Information

» Outlook provided by National Weather Service
Forecast Office Albuquerque, NM.

» For further information contact Andrew Church:
andrew.church@noaa.gov (505) 244-9150



